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Abstract

This research effort investigated the Allegheny,
Carteret, Eichleay, Allied Materials and Equipment Company,
A.C.E.S. and Simulation formulas that were used or
recommended to deteraine quantum on unabsorbed overhead
claims. These claims arise from contracts that have been
delayed by the government. When the government contracting
officer and the contractor cannot come to an agreement,
there is a claim filed by the contractor to the appropriate
Board of Contract Appeals. These formulas investigated were
the product of different claims heard before the appropriate
Board of Contract Appeals, with the exception of one, the
Simulation formula.

The analysis was accomplished by developing very basic
exanples which portray different aspectas of the real world.
Three axamples were created, each one more extensive than
the preceding. Then the true unabsorbed for each example
was calculated. By using algebraic equationa, each formula
in this form was equated to the true unabsorbed. From this
it was shown that the Allegheny and Allied Materials and
Equipment Company formulas generally underestimate the true
unabsorbed overhead. It also showed that the Eichleay,

A.C.E.S., and Simulation formulas generally overeatimate
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true unabsorbed overhead. The Carteret formula did equate
to the true unabsorbed overhead in each example, but not all
real world situations were covered within thia reasearch. At

least one more complexity needs to be examined.
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CLAIMS FOR UNABSORBED OVERHEAD ON DEFENSE CONTRACTS

I. Introduction

Contractor claims on Department of Defenae (DOD)
construction contracts are a seriocus problem. Thia atudy
focuses on the claims that are based on the premise of
government caused delays. These claims are increasingly
being appealed to the Armed Services Board of Contract
Appeals (ASBCA). The results of these appeals have varied
widely in the amount and method of sattlement even when the
cases were aimilar. This study takes an in-depth look at
the various methods employed to deteraine claim amounts.
Further, this study looka at the possibility of a
standardized approach to contract claims caused by

government imposed delays.

General lIssue

The DOD has a problem when construction contracts are
delayed due to actiona of the government. When construction
contracts are delayed, some overhead expensea continue
during the delay which the contractor may not be able to
charge to other jobs. For example, equipment may be rented
and lease expenses paid, even as the equipment sits idly.
These continuing overhead charges fall into three

categories: “unabsorbed overhead,” “underabsorbed

...........
.........

NS Jiran SE poen ndh auvas ag PRI e St s and b adbi e

...................
------




AR

T T —a_T——" o M i i s s JD A Sal Bk an g as DA R AN 4 & AN 4L A% el 4 Al SENE S oAe AR e ‘1'—71

overhead," and "extended overhead.” The catagoriea of
“unabaorbed overhead" and "underabaorbaead overhead" are used
synonymously. "Extended overhead” has a different meaning.
All of these concepts will be explained in the section
headed Key Ternms.

The contractor has no way of knowing when he accepts a
contract that possible government caused work atoppagea or
delays will occur, and therefore the originsal contract price
does not anticipate these continuing expenses. When there
are government caused work atoppagea or delays, contractora
file claima for additional funda. The proceas of appealing
these claims has brought about the development of several
formulas to estimate such unabsorbed overhead. The formulas
nay estimate ‘widely varying amounts in a given situation.
Since there exist several different compensating formulas
which compute varying amounts, the general problesm is
evaluating the merits of the individual compensating
formulas. The ultimata goal would be to conatruct a formula

that equitably estimatea unabsorbed overhead.

Key Terms

OVERHEAD OR INDIRECT COST: Any cost not directly
identified with a single final coat objective, but
identified with two or more final coat ocbjectives or
with at leaat one intermediate coat objective. (CAS)
(5:465).

CONTRACT BILLINGS: Accounts receivable or cash

receipts for completed work or work in process.

......................
-----------
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DELAY: Tha authors define a delay aa being a
period of no work or leasser work than waa required
in order to perform the contract on a timely basis.
For a price adjustment to be agreed to by the
Government, the delay cannot have occurred through
any fault of the contractor, even though the
Government may have aome reaponsibility also.
Lastly, there must be some coat (detriment) which
the contractor has suffered because of the delay.
Thuas a delay does not necessarily mean unabsorbed
overhead. The delay musat be coupled with a lack
of work for a claim to be juatified (5:347,3%6).

EXTENDED OVERHEAD: The meaning of this tera now has a

certain distinction. In the past the term extended
overhead was used nearly the same as unabsorbed overhead, a
cost that was not absorbed because the contract was delayed
and no other work was found to replace the delayed work.
So the contract was considered to be extended and this
unabsorbed overhead waa considered to be extended overhead.
Now, extended overhead is considered to be overhead that
continues due to a contract schedule extension. It has been
ruled to be non-compensable as per the Capital Electric
Company’s GSBCA decision (7).

FISCAL YEAR: The accounting period for which

annual financial statementa are regularly prepared,

generally a period of 12 months, 52 weeks, or 953
waeks. (CAS) (5:4641.

FIXED OVERHEAD: Fixed costs remain relatively
constant on a total basia, as production volume
is varied over the short run. Examples of fixed
costs include fire insurance, depreciation, rent,
and property taxes (22:34].

VARIABLE OVERHEAD: ‘*“Variable costa fluctuate directly

and proportionally on a total basis with changes in

production volume over the short run. This means that when

CERR P gel At SRA SR SAL SNl aeh g |
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volume of production increases, £hc total variasble cost
increases, and it incresses the sames amocunt for esch
additional unit of volume"” (22:34). Exaeamples of variable
overhead coats include thoase of unemployment taxes, Social
Security taxes up to the maximum taxable wage, etc.

GENERAL AND ADMINISTRATIVE (G+A) EXPENSE: Any
management, financial, and other expense which is
incurred by or allocated to a business unit and
which ias for the general manageaent and
adminiatration of the bueinessa unit as & whole.

G+A expense does not include those masnagement
expenses whose beneficial or causal relationship

to cost objectives can be more directly measured

by a base other than a cost input base representing
the total activity of a buasineas unit during a cost
accounting period. (CAS) [S5:465].

HOME OFFICE: An office responsible for directing

or managing two or more, but not necessarily all,
segnents of an orgenization. It typically
establishesa policy for, and provides guidance to the
segments in their operations. It usually perforas
managesent, supervisory, or administretive functions,
and may also perform service functions in support of
the operations of the various segaents. An
organization which has intermediaste levels, such aa
groups, may have several home offices which report to
a common home office. An intermediete organization

may be both a segment and and a home office. (CAS)
(5:4631.

OVERHEAD RATE: The overhead rate is the ratio of

indirect costs divided by direct cost. A fixed overhead
rate is the ratio of fixed overhead divided by direct cost.

Generally direct cost for overhead ratea is direct labor

dollars.

REASONABLENESS: A cost is reasonable if, in its
nature or amount, it doea not exceed thet which would
be incurred by an ordinary prudent person in the

S e T S WO AT ST LR T S S S R VA VR T SRR S

e T e e T R P I T I e T S Y
............

D I P A R M N A RN IR AR A L

TN N SRR S SR A SR S R IR LI VAR IR Y

."‘.""."'."7""_"*

............




LA A N A T A Sl Sl A dins M e SRR Y i Thenat Sa aam 4

Bl Rt e de BT AN A Sven A A i e St Tt Bie b ads Lol Al Al Ak il ol

conduct of a competitive business. What is reasonable
dependa upon a variety of conaiderations and
circumstances involving both the nature and amount of
the cost in question [22:21)].

UNABSORBED OR UNDERABSORBED OVERHEAD: That amount

of indirect expense actually incurred which would have
been allocable to the contract had the delay not
occurred, and is not recovered in the revenue from any
other work. Thus, what is involved here is a lower
contract allocation base (or a non-existent one if
contract work has stopped) in a situation in which
indirect costs continue and no other work is
substituted for the contract work not perforsed during
the delay period. The objective of the accounting
computation is to "norsmalize” the rate that would have
been experienced had the delay not occurred, thereby
leaving unchanged the allocation to other work. In
theory, the sum of amounts allocated to the other
work, when subtracted from the overhead pool, yields
the unabsorbed overhead ([(3:347].

UNALLOWABLE COST: Any coat which, under the
provisions of any pertinent law, regulation, or
contract, cannot be included in pricea, cost
reimburseasents, or settlementa under a Government
contract to which it is asllocable. (CAS) (S:4721.

BOARD OF CONTRACT APPEALS: “Judicial-type

administrative boards, established in the various procuring
agencies, which hear and decide disputes arising under
contract "Disputes” clauses™ (5:458). The process by which
these boards get into the process ias as followa: 1) There
is a disagreement between the contractor and the government
contracting officer. 2) The government contracting officer
contacts AFLC/JAB as atated in the Air Force Feaderal
Acquisition Regulation Supplement part 33; Protestas,
Disputes and Appeals, subpart 33.2; Disputes and Appeals,

paragraph 33.211; Contracting Officer’s Decision,

subparagraph (a)(2), for consultation. 3) AFLC/JAB studies




v

the cese and advises payment or approves of the governament
contracting officers final decision. 4) If the contractor
does not agree with the government contracting officers
final deciasion, the contractor formally files an appeal to
the appropriate BCA. 3) The government contracting officer
anavers the appeal and then there is a period of time for
discovery or records review. 6) The next period of time is
consumed with the appeal attorney’s preparation of the case
by using interrogatories, requests for admissions,
depositions, stipulations, and pre-hearing conferences.

7) The hearing is then held and briefs are exchanged with an
eventual decision being handed down. The final decision may

be appealed to a higher court,

Specific Problem

When the government causes delays in construction
contracts, the contractors incur continuing overhead
expenses that were not covered by the original price
estimate. Since the DOD and a contractor have no way of
knowing if a particular contract will be delayed, a
atandardized procedure to compensate for additional overheaed
expenses in delayed contracts would seem to be beneficial to
both. At the present time there is no standard compensation
formula. But, there is one formula, the "Eichleay formula",
that is used in about 90x of all cases (23). Although the
Eichleay formula seems to be widely liked and used by

contractors, the problem of compensation for governament
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delays has continued to vary in methodology over the past
thirty years. The amount of monetary compensation has
varied also, and is the result of many different foraula
approaches. Thus, this study will concentrate on the
reasonableneaa of the amount of monetary cospenaation that

ia awvarded by the various formula methodologiea.

Scope and Limitations

This reasearch concerns specific contractor delay clains
made against the DOD. Other claima have been inatigated
againat the DOD caused by modifications, extensions and
suspensions iaposed by the government. Although these other
claims at times get mingled with the term delay, the
emphasis here will be delay orientated. The cases looked at
will necessarily refer to a governaent caused delay.

In this research the word “case” will refer to cases
that have been appealed to the ASBCA, unless othervwise
stated. The reason for this definition is that the majority
of cited material will come directly from cases pled before
the ASBCA. Some material will cite references such as the
General Services Board of Contract Appeals (GSBCA) and some
will come from other levels of appeal clainms.

Since this thesis researches the possibility of solving
monetary claias in a seemingly more equitable fashion for
contract delays, some areas of possible research will not be
considered. The main area that will not be covered, ias the

many and varied reasons why ailitary construction contracts

...........................................
..........................
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are sometimes delayed by governmental decisions. The reason

for these limitationa is that this research starts from the
position of an already occurred contract delay. The reasons
for contract delays is another research topic of probable

importance.

Initial Discussion

Is there contractor incentive to absorb overhead during
a delay? Are compensation formulas valid at all? Would a
contractor who is delayed by governmental decisions perfora
no work and wait for a compenaation formula to “make hinm
whole”? No, there is contractor incentive to mitigate
unabsorbed overhead even assuming all unabsorbed overhead
would eventually be recovered from the government. The
reasons for this ere the following: 1) A delay period ias a
period of time where there is little or no work being
performed which means it is a period of time where one is
making little or no profit. A business venture is started
for basically one and only one reason and that is to turn a
profit and not a loss. 2) Also, during a delay period there
are little or no billing receipts for the contractor who
still has fixed costs to pay (rent, inastallmsent payments on
equipment, payroll of salaried personnel and so forth).
This requires the contractor to borrow or dip into savings
to meet cash demands. He then incurs either extra

nonrecoverable interest expense or a loss of earnings on

savings. And 3) during a delay, unabsorbed overhead can be
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claimed but a profit on unabsorbed overhead cannot be paid
to a contractor, only his unabsorbed overhead cost. For
these reasons there appears to be incentive to £ill the
government delay pofiod with other work to lessen the impact
of the unabsorbed overhead and to keep the contractors cash
flow consistent. As far as compensation formulas being
valid goes, this will be the subject of the main research
problem and will be answered within the conclusion of this
paper. The BCA’s certainly feel that compensation formulas
are valid or otherwise they would seek different

alternatives when deciding caseas.

Objectives

The first objective of this research is to examine the
accounting merits of the various coapensation formulas.
Several formulaa are now being used to calculate the
additional unabsorbed overhead coat. These formulas
originated through the process of the contractor taking thc‘
government to court. Because these formulas were invented
for a particular delay, the invention of several formulas
occurred. When no new formulas were invented, succeeding
cases used wvhatever formula best represented the situation.
The purpose of this objective is determine the
“reasonablenesa’” of each formula’s calculated quantum.

The second objective is to prove by the use of
algebraic equations that all the formulas do not equate to

the true unabsorbed overhead. The equations will also show
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that certain formulas will always over compensate and others
| will always under compensate unless the case involved is the

’ most basic, uncomplicated claim that could exist.
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II. Literature Review

Introduction

As stated under the general issue, there are three
distinct words used with delay claims. These words are
“unabsorbed overhead,"” “underabsorbed overhead,® and
“extended overhead.” The distinction between these terns
has been revealed in the section titled Key Terms and
further explanations are part of some actual cases. When
those particular cases are referred to, further differences
between these terma will be observable.

This review of literature is presented in a
chronological fashion because compensation decisions build
upon court tested cases, which tend to set precedence for
future casea. Six foramulas were investigated for this
review, their titles are as follows: “Allegheny,”
“Carteret,” "Eichleay,” "Allied Materialas and Equipment
Company,*” "“A.C.E.S.,” and "Simulation.” These names were
derived from the contractors who appealed for relief to
Board of Contract Appeals. These formula names have been

listed above in the order in which they were developed.

Initial Case - Allegheny

The firast case goes back to 20 May 1953 and the
Allegheny Sportawear Company, a division of New York Pants
Company Incorporated. Rather than construction contracting,

this case involved the manufacturing of 35,000 field
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Introduction

As stated under the general issue, there are three
distinct words used with delay claims. These words are
“unabsorbed overhead," “underabe ,rbed overhead," and
“extended overhead.” The distinction between these terns
has been revealed in the section titled Key Terms and
further explanations are part of some actual cases. Vhen
those particular cases are referred to, further differences
between these terma will be observable.

This review of literature is presented in a
chronological fashion because compensation decisiona build
upon court tested cases, which tend to set precedence for
future casea. Six formulas were investigated for this
review, their titles are as follows: “Allegheny,"”
“Carterst,” "Eichleay,” "Allied Materials and Equipment
Company,” “A.C.E.S.,"” and "Simulation.” These names verse
derived from the contractors who appealed for relief to
Board of Contract Appeala. These formula names have been

listed above in the order in which they were developed.

Initial Case - Allegheny

The first case goes back to 20 May 1953 and the
Allegheny Sportswear Company, a division of New York Pants
Company Incorporated. Rather than construction contracting,

this case involved the manufacturing of 335,000 field
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during the delay period to derive an “anticipated overhead.”
Anticipated overhead would represent the expected amount of
overhead expenses recovered or absorbed during the delay
period, using a normal recovery rate. Finally, the amount
claimed by Carteret was the difference betveen actual
overhead and anticipated overhead. Anticipated overhead
would presumably be less than actual overhead during the
delay period. Fixed overhead expenseas would continue, but
J labor efforts during the delay period would be reduced.
Overhead and general and administrative expense were both
i calculated on a percent of direct labor dollars.
Carteret suggested using two months for the actual

percentage of direct labor dollars to be applied to three

months that they claimed delay occurred. The government
disputed this and said one month actual percentage should be
used and should only be applied to two months in which
delays occurred. The general process that waas used is as

follows.

Actual Overhead x Actual Labor = Anticipated

Rate Dollars Overhead
then

Actual - Anticipated = Amount Claimed

Overhead Overhead

(Source 18)
With the figures inserted for manufacturing overhead it

looks like this:

\am o o e o 0 o an o g on o an

am am o o
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38.25% x 922,587.18 = 38,639.60 Anticipated

Actual Actual Labor Overhead
Overhead Dollars
Rate (Aug + Sep)
(June)

then
$21,997.56 - #8,639.60 = #13,35%57.96 Amount
Actual Anticipated Claimad
Overhead Overhead
(Aug + Sep)

(Source 9)
This same procedure was used for general and administrative
(G+A) expense. It appeared as the following:

24.35x x $22,587.18 = $35,499.98 Anticipated G+A

Actual Actual Expense
Overhead Labor

Rate Dollars

(June) (Aug + Sep)

then

$14,3583.83 ~ $3,499.98 = $9,083.90 Amount

Actual Anticipated Claimed
Expense G+A Expense
(Aug + Sep) (Source 9)

So in conclusion the ASBCA determined the total of
913,357.96 and $9,083.90 was due the contractor, a total of
$22,441.86. As will be discussed in Chapter IV, this
particular compensation allocates all unrecovered overhead
to this contract, generally overstating the Government’s

liability.

Allegheny - Revisited

The original Allegheny Sportawear Company case was
reappealed to the ASBCA because there remained a conflict

over the amount of compsnsation to be awarded. In the
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initial Board decision on the Allegheny case, the amount of
compenaation was left up to the contracting officer, but the
Board ruled that the contractor was due some reimbursement.
Allegheny appealed the contracting officer’s determination a
second time questioning how much compensation should be
avarded.

In the initial appeal the total amocunt asked for by the
contractor was $29,143.50. But, after the initial appeal,
Allegheny Sportswear Company sought additional accounting
advice and resubmitted the claim, increasing it by
$18,319.15 to $47,462.65 total. This was verified by a
detailed breakdown of actual actiona that took place during
the total "atretched-out®” contract. From thia the Army
Audit Agency reviewved their claim and "recommended #$7,426
for acceptance as increased costs occasioned by the
Government’s delays in furnishing material®” (3:6,364).

There isa no detailed breakdown contained within this
appeal showing what the Army Audit Agency found to be
inaccurate or defective in terms of the Allegheny clainm.
Apparently though, the Army Audit Agency’s computationa gave
birth to the Allegheny formula. The present day foramula is
as follows:

Incurred Overhead -~ Incurred Overhead = Excess

Rate During Rate for Rate of

Actual Period Projected Overhead

Of Total Performance Performance Period

Including the Delay

then

13
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Excess Rate of x Base Costs = Unabsorbed
Overhead of Contract Overhead

(Source 18)
The reason for believing that this is probably the
birthplace of this formula is the following statement
from the case.

This figure is predicated on the difference in

overhead rates between the actual period of

performance and the originally expected period of

performance. It does not include any increases in

direct cost., such as costs of training replacesment
operators or makeup pay originally included in the

19 December 1951 and 20 May 1932 statements of the

claim [3:6364-6363).

The word figure in the above quote corresponds to the amount
that the Army Audit Agency recommended as compensation to
the contractor and as stated earlier it was $7,426.00.

After looking at the remaining evidence, this case
ended with the confirmation that the original auditor was
correct in hia determination of the amount of reimbursement.
The final opinion also added the cost that was substantiated
for replacement of operatora and make-up pay. Therefore,
the total settlement to Allegheny Sportswear Company totaled
$9,853.11. The assumption in the Allegheny formula is that
the overhead rate would be lower during the actual period
then during the projected period, because during the actual
period fixed overhead expenses would continue with a reduced
overhead labor base.

The important point of this case was the way the Aray

auditor calculated the additional compensation. What was

written about this case indicates that the procedure to
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figure the settlement, closely resembles the present day
Allegheny formula. The opinion rendered by this case,
therefore confirmas the legitimacy of this type of

calculation or formula (3:6361-6366).

Eichleay Formula

The Eichleay Formula received its name through the
following appeal made by the Eichleay Corporation in 1960.
The express purpose of this appeal was to determine “the
amount of Home Office Expenses allocable to the delays”
(16:13,565). The method of computation was the basic
disagreement which led to this appeal. Each of the
contracta contained a paragraph GC-11, titled “Suspenaion of
Work™ (16:13,3506), which provided the necesaary
specifications to allow for this type of appeal.

“After correspondence and a series of conferences, the
parties agreed on the amount of home office expense, or
overhead costa, to be allocated to the delay periods of
these contracta” (16:13,568). The government and Eichleay
disagreed, however, on how these amounts were to be
allocated. Another matter of determination that was
considered and worked ocut was the length of delay each
contract suffered. The length of delay, in terms of days,
was very important because it was explicitly used in the

appellant’s formula. The formula, known as the Eichleay

formula is aa follows:

17
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1. Contract Billing Total Overhead Overhead

Total blllings X for contract = allocable to
for the period the contract
Contract period as extended

as extended

2. Allocable Overhead = Daily Contract Overhead
Daya of performance

3. Daily Contract X Number days = Amount Claimed
Overhead Delay (16:13,568)

Computation 1 allocates the overhead to the contract
based on the contract’s percent of total business during the
extended contract period. Computation 2 :oducoa thias
contract allocable overhead to a daily allocable contract
overhead. Computation 3 then computes a total claim by
adding for each delay day, one day’s contract allocable
overhead. Using the figures from one of the contracta in
the case, this is how it worked.

1. $684,433.78 = 6.25% X $1,320455.12 = $82,528.45
$10,961,044.03

The delayed contract accounted for 6.25% of the
contractor’s total business, so was allocated 6.25%x of the
overhead.

2. 882,3528.45 = $163.75
S04

As the total extended period was 504 days, the allocated
overhead was %$163.75 per day.

3. $163.73 X 194 = 831,767.50
Finally, for a delay of 194 days, the unabsorbed overhead
is calculated. (16:13,369)

The Government computed the claim in a different

18
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fashion, as “the ratio of the direct excess costs allowed on
the suaspension claim to all of the contractor’s direct costs
for the year 19%5" (16:13,3571). Thess computations for the
same contract that was figured under the Eichleay formula
were figured as follows under the government computations.

a 1. Contractor’s direct costs
on suspension clainm 8 22,313

1 2. Subcontractors’ total costs 32,100
(including overhead) on
suspension claiass

3. Total of Contractor’s excess $ 54,413
direct costs (1+2) ——

4. Contractor’s direct costs of 27,374,449
all contracts for calendar
¢ year 1935
{ S. Subcontractors’ total excess 8 74,403

(direct) costs

6. Contractor’s total direct 27,448,852
costas (4+93)

7. Percent of total excess direct
costs on suspension claim to .73%
total direct costs (3-:-6)

8. Corporate overhead for calendar $871,756
year 1955 —_———
9. Corporate overhead allocable 8 6,364

to excaess direct costs (7x8)

(16:13,571)
The whole problem of delays or suspensions is what to
do with the workers and equipment in the event of these
occurrences. Each contractora situation varies. Some
contractors may have other contracts that could use the now
unusad wvorkers and equipment. Yet, other contractors amay

not have other contracts or they may have other contracts

19
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but, it is impractical to move the workers and equipment.
This appeal atated that, "there is no exact method to
determine the amount of such expenses to be allocated to any
particular contract or part of a contract”™ (16:13,573). The
opinion then went on to say, "“it has been held a number of
timea that it is not necessary to prove a specific amount,
but only to determine a fair allocation for the purpose of
compensating a contractor for delay by the Government"
(16:13,573).

The method of computation used by the appellant
determines the expenses of the main office (overhead coats)
basically by using the period of the suspension or delay.
The formula, as well as certain circumstances contained
within these claims, was objected to by the governaent. The
following is the allegation by the government and the
opinion by the ASBCA concerning the initial Eichleay claim

(the allegation has been underlined):

1. Appellant has been inconsistent in the method
of computation of its claim at various stageas of )
the negotiationas before the contracting officer’s
findings and determinations. It does not appear, :
however, that there is any dispute as to the ?
basic figures upon which the computations are
based. We need only decide what constitutes a
fair and realistic allocation of the main office
expenses.

2. The suspension applied to only about 350% of the
work, and direct cost were continuously incurred
on unaffected work. To the extent that overhead
expenses were incurred which were applicable to
the partial suspension, sppellant is entitled to
recover them. It is appropriate, in thias
connection, to use the entire contract as a

20




Reasure of the entire overhead allocable to the
contract.

3. The greatest impact of main office expenses is
felt in the early stages of performance. No data
has been submitted to demonatrate the nature of
the influence of this factor in the present
situation. It ias noted that the method here
adopted is the one approved by the Court of
Claima in the above-cited cases.

4. Main office contribution to these contracts is
lesa than to appellant’s commercial work because
of the high percentage of subcontracting, and
The fact that most of the work done by the prime
contractor was labor. We fail to sese how this
factor is of sufficient aignificance to
mnaterially affect the applicability of the
nethod of allocation approved by the Court of
Claima to the facts of this case.

S. The procurement of additional work by way of
unit increases_and change orders involved no
expense or effort to appellant. It is not
ahown that this affects the amount of home
office expense allocable to idle time (16:13,57351.

For the reasons stated above, given as the opinion in
this case, it was concluded that the appellant’s computation
formula was a realistic method. Since this initial
precedence, the Eichleay formula has been and, continues to
be frequently used. In about 90x of all delay claims the

appellant requests the use of the Eichleay formula.

Allied Materials and Equipment Company

The Allied Materials and Equipment Company formula is
also known as the "burden fluctuation method”. The appeal
of the Allied Materials and Equipment Company was filed
because their contract with the government was terminated.

The company felt that duress was applied to their company

21
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and that they had to go along with the teraination

settlement or face irreparable damages. After the pressure
of duress had subsided, this appeal was made known in
writing and accepted by the ASBCA in 197S.

The portion of this case that is important to this
study is the calculation of the "unabsorbed burden.”
According to the government a delay of 376 days did occur on
this contract. The opinion alsoc states the following about
“unabsorbed burden expense”:

The claim for unabsorbed burden expense bears no
direct relationship to the direct and indirect
expenses incurred on a particular contract, but arises
because of a decrease in the allocability of the
burdens a particular contract due to a reduction

in the direct cost base in that contract during a
period of disruption and delay which consequently
causes the other work in the plant to sustein an
increased allocation of the burdena over what would
have been experienced if there had been no delay and
disruption. We find the expense attributable to the ]
Government which ia liable therefor (4:353,089).

aLa g 4

The Allied Materials and Equipment Company originally
used the "Eichleay Formula."” However the BCA determined the

formula inappropriate in this case because "the claimed

ddainsdeciedtttines

amount of $251,028 exceeda the actual unallocated residual

Y PN Pl

ranufacturing overhead and G+A expenses by approxinmately

$145,915" (4:33,089). It was then determined that the

“fluctuation method” would be more appropriate and this
method is as followas:
actual cost burden rate

(minus) - bid cost burden rate
(equals) = fluctuation burden rate

22
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total plant labor
(minus) -~ contract labor
(equals) = residual labor

fluctuation X residual = unabsorbed indirect
burden rate labor factory expense

actual cost burden rate for G+A
bid cosat burden rate for G+A
fluctuation burden rate for G+A

(minuas)
(equals)

total manufacturing cost
(minus) - contract aanufacturing cost
(equals) = residual manufacturing cost

fluctuation residual unabsorbed
burden rate X manufacturing = G+A
for G+A cost expense

unabsorbed indirect factor expense
(plua) + unabsorbed G+A expense
(equals) = total unabsorbed overhead
(4:53,089-53,090)

Note: The fluctuation burden rate would generally
correspond to what was called “excess rate of overhead"” in
the Allegheny method. Total plant labor equals all labor
for the contractor during the extended period of the
contract in dispute. From that figure is subtracted the
amount of labor used on the contract in dispute. This gives
the residual labor or excess labor base. The formula then
takes the excess, or fluctuation, rate times the excess
labor baae to compute unabsorbed overhead. As shown, the
same process is then used to calculate G+A, a home office
expense.

Putting in the actual figures for this case and
following through sach of the above atepa, the calculations

appear as follows:

23
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- 31.65% actual cost burden rate
- 27.00% bid cost burden rate
4.65% fluctuation burden rate

$438,893 total plant labor
- 377,533 contract labor
$ 61,362 residual labor

4.65% X $61,362 = 82,833

12.58x% actual cost burden rate for G-+A
- 8.00% bid cost burden rate for G-A
4.58x% fluctuation burden rate for G-+A

82,442,774 total mfg. coat
- 1,879,575 contract mfg. cost
s 363,139 residual mfg. cost

4.58% X $563,199 = 825,799
s 2,833 unabsorbed indirect factory expense
+25,795 unabsorbed G+A expenase
8 28,648 total unabsorbed overhead
(4:53,089-53,090)
There is a large difference between this amount of

828,648 versus the cleaimed amount of $251,028. These two

amounts represent the difference between two compensating

Lt A
LI R D .
NETILNRN

- formulas, the "Eichleay” versus “fluctuation." From this

h point on the “fluctuation method” will be called the Allied
Materials and Equipment Company formula. It should be noted
that this ia & variation of the Allegheny method, which also
enploys the difference of two indirect cost rates.

One last observation about this formula is that it
seems to have been developed for a special circumstance.
When a contractor bids lower than the anticipated overhead,
possibly to get the contract, and then a delay occurs, the

Government should not be held liable for overhead that is

based on a rate greater than hias bid rate.
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A.C.E.S. Formula

The next distinctive method of compensation for delays
is the A.C.E.S. formula. A.C.E.S. Incorporated sppealed a
Government termination and later reappealed to reach a
determination on which items were of merit and the related
asount to be compensated. The initial case dealt with the
type of termination that was applied to the contract. The
government called it a termination for default, while the
appellant claimed termination for convenience of the
government. The opinion of the first appeal atated that it
was & "termination for the convenience of the Government®
(1:67,712). Thus, this appeal was for claims that arose
from the opinion of the first appeal.

There was a suspension in the acceptance of products
that the A.C.E.S. Corporation used in this contract. This
suspension was caused by the government and when the
contractor was notified of thias fact, they stopped all work
on that contract.

In 1979, the contractor claimed that they "laid off
about eleven workers and put others to work on another
contract then being performed®” (1:67,721). Thus, the
contractor was making a claim for lost revenue that would
have gone towards absorbing fixed overhead.

The opinion rendered on this portion of the appeal
states that the "appellant is entitled to an equitable

adjustment baaed on the underabsorption of fixed overhead

25




for the shut down days attributable to the Government

suspension”

portion of fixed overhead is as follows:

fixed overhead costs

(1:67,721>.

fixed

total overhead costs

Total overhead
per labor hour

Lost labor X

man-hours

The basic aassumption
overhead is computed

rate with the nuamber

rate
rate X fixed =
overhead
rate
fixed overhead =
rate per labor
hour

The formula used to calculate this

overhead

fixed overhead
rate per labor
hour

unabsorbed
overhead

(Source 18)

in this formula is that unabsorbed
by multiplying a fixed hourly overhead

of hours that were lost from

production, due to the delay. The actual figures and

calculations particular to this case vere as followas:

$130,000 fixed overhead costa =
$252,000 total overhead

.60 fixed
overhead rate

Total overhead X
(8$2.47 per hour)

.60 = $1.48 per hour

Lost labor hours s 1,056 hours

(11 men for 12 work days)
Equitable adjustment = ¢1,562.88
(1,056 hours X #1.48 per hour)
(1:67,722>
Unabsorbed overhead was also claimed by the appellant

for the period of time the contract would havae been in force
had it not been terminated. On thias separate issue the
ASBCA rendered this decision, “As recognized by appellant in
its main brief, continuing overhead coats of an enterprise

which continues in business after a complete termination of

26
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a contract have not been considered allowable as costs of

the termination” (1:67,725). Thus, unabsorbed overhead

expenses resulting from the termination of the contract were

not allowable costas.

Simulation Method

Thia last formula or method of unabsorbed overhead

calculations involves a concept that has not been tested by

the asppeals courts. It is a textbook solution developed in

1979 (Source 8)

This method, called the simulation method,
divides contract billings by the actual days
worked to determine average contract billings

per day worked. The daily average ia then
aultiplied by the number of days of delay to
simulate the work that would have been performed
had the delay not occurred. This amount is added
to both contract billings and total billings, and
the resulting ratio is used to allocate total
overhead to the contract. The total amount so
allocated, less the amount allocated to actual
work performed, yields the amount of the delay
clain (14:13].

As atated above, this is how the simulation method

appears as a formula:

Contract Billings = Average Contract Billings

Actual Daya Worked per day worked
Average Contract X Number of Days = Simulated
Billings per day of Delay Additional
Worked Work
Simulated + Contract = Simulated Contract
Additional Billings Billings
Work
Simulated + Total = Simulated Total
Additional Billingas Billings
Work

27
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Simulated Contract Total Home Overhead

Billings X Office = Allocable
Simulated Total Overhead During To
Billings Contract Period Contract
Overhead - Overhead = Unabsorbed
Allocable Actually Overhead
To Contract Allocated to

Contract (14:22)

Note: Contract Billings are equivalent to Original Contract
Price as found in the Eichleay formula. Actual Days Worked
is the number of days of the original contract. Total
Billings is equal to the billings of the original contract
period plus out of period costas on the contract in question.
Total Home Office Overhead is the number of days in original
contract plus the number of days in delay period, times the
fixed daily overhead. Overhead Actually Allocated to the
Contract is the amount of initially agreed upon for the
contract in question. With sample figures inserted this is
how the calculations would appear:

#1,100,000 = #£3,055.55 per day

360 (12 months X 30 days) (average daily

contract billings)

$3,055.53 X 180 days delay = #35350,000

(6 monthas (simulated additional
X 30 days) work)

550,000 + 81,100,000 = #$1,650,000
(simulated contract
billings)

530,000 <+ 92,080,830 = $2,630,830
(simulated total
billings)

#1,6350,000 = 62.7% X =210,000 = #131,670
82,630,830 (simulated allocable

overhead)
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$131,670 - $126,000 = #5,670 Unabsorbed
Overhead
(14:22)
The Simulation Method is somewhat similar to the
Eichleay Method, and was developed by the authors of

Government Contract Accounting. The two authors, Howard ¥.

Wright and James P Bedingfield, have had a lot of valuable
experience with Government contract accounting. In the area
of Government contract delays, the authors’ Simulation
Method was derived to solve some of the perceived inequities

of the Eichleay method.

Other Computation Methods

Some other known methods for compensating delay costs
hi are the "Kurz & Root, Keco Industries, Shore-Calnevar,
Therm-Air Mfg. Co. cases, but it appears these principles

are leas frequently used by the Board” (15:39,40). “The

nost frequently used method by the Armed Services Board of
Contract Appeal (ASBCA) ias called the ’‘Eichleay’ formula or
some variation thereof*" (15:40)>. Robert Dick in his
article, “Unabasorbed Overhead in Claims for Equitable
Adjustment of Contract Prices of Defense Contracts,”
explaina how he would vary the “"Eichleay” formula to aake it
sore useful for varying circumstances between contractual
claima. He feels that the straight-forward "Eichleay"
formula has itas shortcomings and that it needa to be

improved (15:40). Robert Dick explains one shortcoaing as,
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The use of a daily rate results in attributing
overhead costs to a delay occurred in the
performance of one particular contract even if
the contractor was able to mitigate the impact
of the work interruption by adjusting his work
schedulea and substituting other work for the
affected contract [15:41).

Regarding another shortcoming, Dick states that,

The formula does not provide for any adjustment
of the computed amount for that portion of fixed
overhead costs which is allocable to any
additional cost expended which exceeds the amount
originally contemplated in negotiating the
original contract price. Under certain
circumstances, the final performance costs,
including the claimed additional costs, may result
in absorption of a higher amount of overhead than
the original contract would have absorbed had
there been no work interruption. In effect, the
contrect change may actually result in
overabsorption of overhead [13:41).

Formula Debate

In a dispute involving National Homes Construction
Corporation the type of formula to use for delayed overhead
compansation was debated. The contract Price Analyst used
the "Eichleay” method to calculate the overhead charges
while the Defense Contract Audit Agency (DCAA) used the
“Allegheny” method. After discussions it was decided that
the “Eichleay" method did a better job of allocating fixed
overhead and thus was used (20:3).

Another case encountered involved the contractor and
the government already agreeing in principle tlLat sonme
compensation wes due the contractor. Tnhe question at hand
was, what amount of compensation is warranted? The judge

felt that the "Eichleay" method was the right formula to be
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used, but that the figures inserted into the formula were
incorrect (10). Each new case seems to bring a new twist to
this delayed military contractual compensation problem.

The GSBCA felt in 1979 that the Eichleay method was
proper. They felt the Dawson Construction Company was found
to be correct in uaing the “Eichleay” formula despite
governrent auditors arguing that the "Eichleay" formula was
not the proper method to use. The auditors felt that by
"using Appellant’s figures, it was possible to compute the
total value of all itema of work that could have been
performed during the suspended period” (13:68,634). Because
of this fact, the auditors believed that the Eichleay

formula should not have been used since there was another

practical method available. The GSBCA stated:

“Accordingly, we conclude that in the absence of a
contractually-prescribed method for allocating overhead, the
Eichleay formula is not only acceptable but preferable to

the method proposed by the Government” (13:68,633).

Turmoil in the Courts
In the case involving Capital Electric Company (1983),
the distinction between extended and unabsorbed overhead

arose. "Extended” overhead occurs when a consatruction

contract is extended. In this case additional fixed
overhead expenses are incurred, which are not .._lovered by

the initial contract bid.

31
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The recovery of additional overhead for delay

is generally permitted either on the theory that
additional overhead costs are incurred when the
contract period is extended or on the theory that
the contract haa not absorbed its share of
overhead during the period when no work, or

lesser amount than planned, has been accomplished
(19:1408).

In a GSBCA decision on Capital Electric Company the
issue of “extended” overhead versus “underabsorbed® overhead
was carried further (7). Here "underabsorbed overhead was
dgfinad as, "the consequence of the increase in the rate of
allocation of indirect costs to work other than that which
is delayed or disrupted” (7:20). Also defined is "extended"

overhead; it “is a concept unique to construction

contracting. It has as its premise (a false premise, as it

turns out) that extending the performance period will

increase overhead costs” (7:20)., In a concurring opinion,

Administrative Judge Lieblich makes a couple of points very

clear:

(1) as far as this Board is concerned, there is no
such thing as compensable extended overhead (as
opposed to underabsorbed overhead) in consatruction
contracta; and (2) assuming, in a given case, the
Board concludes that the contractor has incurred
compensable underasbsorbed overhead costs, the
Eichleay formula is not a proper method of
calculating those coats (7:1).

. P UL

Judge Lieblich than goes on to qualify his seemingly

strong words about the "Eichleay” formula. He statea, “If
the parties agree that the Eichleay formula is the correct
method of compensating the contractor, as they did in

Marlin, but disagree on the figures to be used, the Board is

-t
«* .
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likely to accept their choice of formula and rule on the
choice of figures" (7:2).

Concerning the GSBCA’s opinion on extended overhead and
the Eichleay foramula, Robert Witte wrote an interesting
article. The following comment and quote appear to
reinforce the magnitude of the decision rendered by the
’ GSBCA on the Capital Electric Company.

A concurring opinion commented on the monumental
I task undertaken by Judge Phillips in his treatise
in the main opinion and summarized the concluaion
of the case as follows: ... the Governaent will
never again go along with any payment to a contrector
for ‘extended overhead,’ nor will it ever again
agree to the applicetion of the Eichleay formula
to any overhead calculation in a construction
case. Whether distinguished or overruled, those
prior decisions will be dead letters hereafter
(24:21].

—r—rv

A Legal Review of the Situation

v v

In an article by Glen Darbyshire in the Georgia Law

‘ Review (1983), unabsorbed overhead and the Capital Electric
! cass are discussed. "The price of a conatruction contract
typically includes a percentage added for overhead to the
projects estimated cost™ (12:761).

Before a contractor can recover home office

. overhead damageas for delay, he must show either

L “underabsorption” of his overhead expenses by the
delayed contract or “an increase” in overhead

expenses caused by the delay. Courts impose

these proof prerequisites to establish that the

delay caused the contractor to suffer an actual

loas (12:7641.

e o

——

"Fixed overhead costs increase in direct proportion to

the length of a delay and do not vary with the contractor’s

33
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outlay on a particular project™ (12:776).

Segregating fixed and variable overhead expenses
ultimately involves a question of fact: Is it
more reasonable and fair to characterize the
incurrence of a particular home office cost as
directly related to the passage of time or to
the contractor’s direct cost outlays [12:779]7?

"More importantly, the distinction between fixed and
variable expenses determines the accounting formulas that
accurately compute overhead damages” (12:780).

In the case of Capital Electric the author concludes:

The board should have segregated the contractor’s
overhead coatas and then applied both a direct
cost formula for calculating variable overhead

, expenses and a time-based formula for calculating
p fixed expenses [12:7961].

_E_Tcnporary Resolution

The case of Capital Electric Company and Savoy

% . Ooscves

Conastruction Company went on to the United States Court of
- Appeals for the Federal Circuit (CAFC) (1984), and this
i court “"affiraed in part: reversed in part; and remanded”
- (8:10; 21:10). This court reversed the portion that stated

that the “Eichleay” foraula would no longer be used; it was

reconmended for use and without modification (8:14). More
recently (1984) the U.S. Diastrict Court for the Diatrict of
Columbia determined, "A transit agency’s rejection of a
damage awvard because it was bssed on the Eichleay formula is
improper” (17:91). They went on to cite:

In Capital Electric Co. v. U.S. (41FCR290), the

CAFC upheld the validity of the Eichleay formula

as a means of calculating recoverable overhead in
suspension of work cases, thus removing any basias

34
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for the transit agency’s deviation from the
recommendation (17:911].

Summary

As can be seen from this review of literature, there

e T B S WP U0 T W G Sy .

clearly is a problem concerning how much compensation is due
a government construction contractor when a contract has
been suspended, or delayed. To determine the merit of a \
claim , the distinction between "unabsorbed” overhead and ]
“eaxtended” overhead had to be made clear. 3Since the moat
recent decisions on this subject contend that "extended*
overhead will no longer be compensated, this is clearly an *
important distinction to be rendered. !

After concluding that a contractor is due some

compensation under the concept of "unabsorbed” overhead, a
mathod or foraula is needead to compute this amount. The two
nost widely known formulaa are the “Eichleay’ and
the”Allegheny” methoda. These methods have besn hotly
debated for several yesara. The May 1975 edition of the !
Defense Contract Audit Agency Pamphlet (DCAAP) 7641.45 ]
favored the application of the "Allegheny"” method. But when
the DCAAP 7641.45 waa revised in January 1983 it was not so
adamant abou®. using the “Allegheny®” method. Instead, it
included a fair overview of several formulas and gave a
comparison example showing the varying amounts of
compensation due a contractor uasing these different

formulas. The "Eichleay'™ formula seems to be favored by the
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ASBCA and the CAFC, but even then it is astill debated.

The compensation issue is still very debatable, for the
Capital Electric Coampany’s decision rendered by the GSBCA in
1983 concluded that the "Eichleay” formula was no good.

This problem now has gone full circle, right back to the
start because, when this deciasion was appealed to the CAFC,
they reversed the GSBCA’s position on the "Eichleay”
foraula. The CAFC stated that damages should be calculated
according to the "Eichleay’ formula and so the debate
continues.

The most recently published event (April 1983) has the
ASBCA stating that, “regardless of any contracts received
during the delay period, ...the contractor is entitled to
recover extended home office overhead costs under the
Eichleay formula®” (6:755). Here again, the concept of
extanded overhead is brought up and is considered to be
compensable. So now both items that were struck down by the
GSBCA during the Capital Electric Company’as appesal have
resurfaced and are considered applicable once again. It is
obvious that problems exist and in order for thea to be

rectified, more research, innovation, and teating need to

take place.
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III. Formula Examples

Introduction

This research problem was a type of experiment. The
experiment waa designed to analyze potential problems with
exiating compensation formulas. In order to view how each
of thase foraulas calculated the amount of unabsorbed
overhead, computer spreadsheet applications were used. From
this, the reasonableness and accounting merita of each

formula were better able to be evaluated.

Data Collection

The data compiled for this study was developed through
a sequence of very simple examplea. A asimple case is
extended twice, each extension creating a more general
aituation. These example figures were then entered into the
varying unabsorbed overhead spreadsheet formulas. Froa
this, the differencea betwsen each formula‘s calculated
quantum could be compared and examined.

These examplesa and their representative calculated
unabsorbed overhead figures are shown in tables within this
chapter. Each sxample is described and then each
spreadsheet is shown for that particular example. Thease

tables of spreadsheet calculations are in the same segquence

A for each example. The sequence is Allegheny, Carteret,
Eichleay, Allied Materials and Equipment Company, A.C.E.S.

and Simulation. ‘
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Examplo_l

This firat example is quite simple, but allows the
reader to follow through the computations of each formula’s
deviation of unabsorbed overhead.

Circumstancea. A two-man contractor, contracted with

the government to install 320 new government furnished
chalkboards in Air Force Institute of Technology (AFIT)
classrooms. The contractor’s fiscal year runs from 1
January through 31 December.

The contract called for installation beginning on 2
January 1988 and completion on 13 August 1988 (a period of
32 weeks or 160 work days). The chalkboards can be
installed at the rate of 2 chalkboarda per day. The
chalkboards are not delivered until 24 April 1988 and
inmediately the contractor begins installation and finishes
on 3 December 1988. The government caused a delay of 16
waeeks or 80 work days due to the late delivery of the
government furnished chalkboards. The number of work days
is the product of the number of weeks times the number of
work days per week. Throughout these examples, & standard S
day work week is used.

The firm‘’s owner receives a salary of $300 per week
which ia a fixed coat of doing businesa. Alsc, the
contractor experiences other fixed coats of 8200 per week
which cover insurance, rent, and other various fixei costs.

Therefore fixed overhead is 8700 per wesek or %140 per work

38
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day. The daily wage fo- the sole employee during the
original contract period ia #$56.00 per work day. The fixed
ovarhead rate is, then, the ratio of fixed overhead divided
by direct coat, or 3140/56 which equals 250x.

During the delay period of sixteen weeks the firm’s
owner is unable to find any work for the employee. The
following computations, then, are required to compute
unabsorbed overhead using the various formulas:

A. Total fixed overhead sxpenses, 48 weeks,
= $700 » 48 = $£33,600 .

B. Total direct labor costs, 48 weeks,
s $56/day * S days/week X 32 weeka = 88,960 .

C. Fixed overhead rate, 48 veeks,
= $£33,600 / 38,960 = 375% .

D. Total original contract period fixed overhead
expenses, 32 wveeks, = $700 » 32 = $22,400 .

E. Total original contract period direct labor
expenses = $8,960 .

F. Original contract period fixed overhead rate
= $22,400 / 88,960 = 250% .

G. Assume the original contract price was computed
as follows:

daily labor 856
+ daily overhead 2140
8196

+ profit (10%) 19.60

$215.60 per day
or #$215.60 » 160 = 234,496 .

H. Overhead rate per labor hour
= 3140 /7 8 = 817.50/hr.

I. The true unabsorbed overhead in this example would
be $33,600 incurred, leas $22,400 absorbed, or
$11,200 .

Using this information, the formulas calculate the

39
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unabsorbed overhead in the following ways shown in Tables

3.1 through 3.6. Explanatory footnotes for each foraula are

located at the bottom of each table.
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Exe-plo_l Suarmary

In this basic example where the contractor obtained no
work during the delay period the resulta can be summarized

as shown in Figure 3.1 below.

Understated Accurately Overstated
Unabaorbed Calculated Unabsorbed
Overhead Unabsorbed Overhead
Overhead

Allegheny X

Carteret X

Eichleay X

Allied X

A.C.E.S. X

Simulation X

Figure 3.1 Example 1 Formula Results 1

As shown in Figure 3.1, each formula, except the Allied
Materials and Equipment Company, computed the true
unabaorbad overhead. The Allied Material and Equipment
Company computed no unabsorbed overhead. In Chapter IV it
will be seen that thia example accurately reflects the
general situation when no compensating work is obtained

during the delay period.

Example 2

In the first example there was a contractor with one

employee. In this second example the same circumstances

S2




apply except that this contractor was able to find another

contract during half of the
enployee worked for 8 weeks
week (80 day) delay period.
weeks

(40 work daya).

Circumstances. Again,

paid $7.00 per hour or $356.00 per work day.

delay period.

Thus, his
(40 work days) during the 16

The employee was let go for 8

the contractor’s eaployee is

Fixed overhead

----------

e _aamaa o o

remains the same at 8140 per work day and thus the overhead
rate of 250X is alaoc the same as Example one.

The difference between this example and example one is
that the contractor bid on ancther contract when he was told
of the delay of the chalkboards and his bid on this new
contract was accepted. Two weeka had paased since the date
of the chalkboard contract was to have begun, during these
This new

10 work days the contractor’s employee waa let go.

contract was then started on the 1lth work day of the

original delay and was finished at the end of the S0th work
day. The contractor’s employee was then let go again for

another 30 work daya for a totel of 40 work days that he

worked and 40 work days that he did not work.

This second intervening contract was worth $215.60 per
work day, just as the Example 1 contract was computed (see
computation G, page 39). For 40 days the total billing was
%8,624. The opportunity labor lost was 40 work days times
856.00 which equals $2,240.00. With this it can be

concluded that $5,600.00 was lost or is the amount of

33

Lt an o o o
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unabacorbed overhead (%140.00 = 40 days).
The following computations, then, are required to
computa unabsorbed overhead using the various formulas:
A. Total fixed overhead = $33,600 (see A, page 39).
B. Total direct labor costs, 48 weeks,
s $8,960 + 8%56/day = 5 day/week * 8 weeks
s $8,960 + 82,240 = %$11,200 (see B, page 39).

C. Fixed overhead rate, 48 weeks,
s 833,600 / 11,200 = 300%.

D. Total original contract period fixed overhead
sxpsnses, 32 weeks = 222,400 (gsee D, page 39).

E. Total original contract period direct labor
= 88,960 (see E, page 39).

F. Contract fixed overhead rate
= 2350% (see F, page 39).

G. Contract billings = 834,496 (see G, page 39).

H. Total extended billings
= $34,496 + 88,624 = 943,120 .

I. Overhead rate / labor hour
= $17.350 (see H, page 39).

J. Unabsorbed overhead:

Total overhead (48 weeks) = #$33,600
Contract period (32 weeka abaorbed) = #22,400
Delay period (16 weeks) $11,200
Delay period absorbed 8 35,600
Unabsorbed $ 5,600

Using this information the formulas calculated the

unabsorbed overhead in the following ways shown in Tables

3.7 through 3.12. Again, explanatory footnotes are located

at the end of each of the following tables.
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Example 2 Summary

This example extended and generalized Example 1 by
assuming the contractor’s eaployee obtained additional work
during 1/2 of the delay period. The formulas yielded a

variety of results which can be summarized as shown in

[ Figure 3.2 below.
[ Understated Accurately Overstated
- Unabaorbed Calculated Unabsorbed
- Overhead Unabsorbed Overhead
F Overhead
' Allegheny X
Carteret X
Eichleay X
Allied X
A.C.E.S. X
Simulation X

Figure 3.2 Example 2 Formula Results

Note that the Allegheny and Allied Materials and Equipment
Company results are similar. Employing an excesa or
fluctuating burden rate appears to underestimate unabsorbed
overhead. The Eichleay and Simulation formulas also lead to
similar conclusions. Both appear to underestimate the
amount of overhead absorbed by non-contract work. In
Chapter IV it will be seen that these apparent conclusionas

are, in fact, valid regarding these formulas.
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Exanmple 3

Example number three further generalizes the situation.
This time the contractor has two employeses who work on the
contract full time. During the delay one employee is let go
and the other works for one half of the delay period or 40
work days. Thus, one employee works 40 work days during the
80 work day delay and the other employee doea not work at

all during the delay.

Circumstances. The contractor’s employees are each

paid $7.00 per hour, a total of $112.00 per work day. Fixed
overhead remains the same at 8140 per work day. The
contract overhead rate is now 125% because of the larger
direct labor base (3140 / #$112 = 125%).

As in example two, similar circumstances surround this
cantractor. Agein, the contractor bid on another contract
when he waa told of the delay of the chalkboards and his bid
on this new contract was accepted. Ten work days had passed
since the date the chalkboard contract was to begin and
during these ten work days the two employees of the
contractor were let go. This new contract was then started
on the 11th work day of the original delay and was finished
at the end of tha 50th work day. But, this intervening
contract only required the recalling of one of the
contractor’s employees. This recalled employee was then let
go for another 30 work days. Thus, one employee worked 40

days of the delay period, and was laid off 40 days of the
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delay period. The other smployee did not work at all during
the 80 day delay.

The distinction between this situation and the previous
can be viewed in at leaat two equivalent forma. In Example
2 the contractor found additional work during 1/2 of the 80
day delay period, so 40 contract equivalent days of work
were obtained. Here, a contract equivalent day would be
worth 8112 in labor. The total labor during the delay
period was $56/day for 40 days, or $2,240. This total is 20
contract equivalent days. Consequently unabsorbed overhead
would be #$140/day for 60 *“non-contract equivalent® days or
$8,400. Another way of viewing this situation i- to compare
the average daily labor cost during the delay period !
(856/day » 40 days = $2,240 total labor; for the 80 day
delay period this is #$28 per day) with the average daily
labor cost during the planned contract performance (%8112 per
day). In this manner, a delay day absorbed 23x (28/112) of
the daily fixed overhead. So, total unabsorbed overhesad
would be 735% = 80 days = $140/day , or again, $8,400 . The
following computationa are required to compute unabsorbed }

overhead using the variouas formulas:

A. Total fixed overhead = $33,600 (see A, page 534). )

B. Total direct labor costs, 48 weeks . 1
contract: $17,920 (%8,960 » 2) )
delay period: 8 2,240 (856 = 40 daya) :
total 220,160 (see B, page 54).

C. Fixed overhead rate, 48 weeks, "

= $33,600 / 20,160 = 167% j
68 -
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D. Total original contract period fixed overhead
expenses, 32 weeks = 822,400 (see D, page 54)

E. Original contract period overhead rate
s 22,400 /7 17,920 = 125%

F. Contract Billings

daily labor $112

daily overhead 140
8252

profit (10%) 25.20

$277.20 per day or
844,352 for 160 days

G. Total billings, 48 weeks

We assume that billings for any job employ an
overhead rate applied to direct labor plus a
profit rate applied to total cost. Here, the
overhead rate is 1235% (part E) and the profit
rate is 10x (part F). So daily delay billings
would be (for 40 days):

labor $56

overhead _70

8126
profit 12.60
£138.60
Total Billings
contract 44,352
delay 5,944
total 849,896

H. Hourly overhead rate = $17.50 (see I, page 34)

I. Total fixed expenses for delay period, 16 weeks
= 8140 » 5 » 16 = $11,200

J. Unabsorbed overhead = $8,400 as discussed above
Using this information the formulas calculated the
unabsorbed overhead in the following ways shown in Tables

3.13 through 3.18. Explanatory footnotes will appear at the

end of each table.
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Example 3 Summary

This example extended and generalized Example 2 by
assuming 2 contractor employees, one who worked 1/2 time
during the delay. The other did not work at all during the
delay. The formulas yielded a variety of results which can

be summarized aa shown in Figure 3.3 below.

Understated Accurately Overstated
Unabsorbed Calculated Unabsorbed
Overhead Unabsorbed Overhead
Overhead

Allegheny X

Carteret X

Eichleay X

Allied X

A.C.E.S. X

Simulation X

Figure 3.3 Example 3 Formula Results

These categorizations will be shown to be generally valid in

Chapter 1IV.

Data Analysis

Using the examples to see the very simple case of an
unabsorbed overhead claim, the true unabsorbed overhead can '
be calculated. This true unabsorbed overhead can then be
put into algebraic form along with each of the discussed !
formulas. The development of the true unabsorbed overhead

formula was a great milestone that allows for this data
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analysis.

Each formula is then compared with the true unabsorbed
overhead formula. From this an explanation of why a
particular formula is inaccurate can be attained. Thus,

certain conclusions and recommendations can be drawn from

3 theae comparisons.
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IV. Formula Equations

Introduction

In Chapter III, three situationa were presented with
given coat data. Then each unabsorbed overhead formula was
applied to the given data. The results were then compared
with true unabsorbed overhead. 1In this chapter, using
simple algebra, each formula is compared with the formula
for true unabsorbed overhead to reach general conclusions.
To do this, symbols are developed to correspond with each

variable in the formulas. The simplified algebraic formulas

in this chapter appear in blocks corresponding with the

PPy

computer spreadsheet tables found in Chapter 3. For

example, Table 3.1 is Allegheny Example one and Table 4.1 is
the Allegheny algebraic formula number one based upon

exanple one.

In order to compare theae formulas witn the actual

unabsorbed overhead, the true unabsorbed overhead algebraic
formulas are developed. Using the three examples, each one
more general than the preceding, three true unabsorbed !
overhead algebraic formulas are developed. The first one

covers Tables 4.1 through 4.6, the second one covers Tables
4.7 through 4.12, and the third true unabsorbed overhead ' #
foraula covers Tables 4.13 through 4.18. Then each final

simplified formula is compared to the true unabsorbed
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formula to determine whether that formula accurately

estinates unabsorbed overhead.

Algebraic Variable Development

The following ia a liat of the variablea needed to
derive the unabsorbed overhead formulaa and to derive the
true unabsorbed overhead formula in each example.

Cl = Average Daily Direct labor cost During
the D1 day Original Contract Period

C2 = Average Daily Direct Labor cost During
the D2 day Delay Period

D1 = The Original Contract Period in Days

D2 = Delay Period in Days

D3 = Work Days Found During the Delay Period

F = Daily Fixed Overhead

This list of variables is all that is required to put all of
the unabsorbed overhead formulas in algebraic equations.

Now it is juat a matter of working through each example with
the six different formulas. Some common expresaions that
occur in the unabsorbed overhead formulas are the following:

A: Total overhead expenss for the extended contract
period = F » (D1 + D2

B: Total contract direct labor = D1 » C1
Notea: 1In all 3 examples this is also the total
contractor direct labor during the original D1
day contract period.

C: Total delay period direct labor = D2 » C2 ,
so total extended period direct labor is
D1C1 +D2C2

D: Original Contract period overhead rate
= F / Cl

E: Total extended period overhead rate
= F(D1+D2) / D1Cl1l +« D2C2
It is assumed that the contract and any work
during the delay period are bid (priced) at direct
labor plus overhead appliad at the contract period
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overhead rate plua a fixed profit rate, P. As
long as the profit rate is fixed for all
contracts, its value is immaterial, the two
methods that use billinga (Eichleay and
Simulation) divide contract (simulated contract)
by total (simulated total) billings. So, whatever
the value of P it would cancel in this ratio.
Consequently profit rates are not an iseue in
these unabsorbed overhead formulas.

F: Contract Billings

Labor DicCi
Overhead D1F = D1C1 » (F/Cl)
D1(C1+F>
G: Delay Billings

Labor D2C2

Overhead D2C2F/C1 = (D2C2/Cl1l) » (Cl+F)
, D2C2(1+F/CL)
i' H: Total Billings = (Cl + F)=[D1 + (D2C2/C1)1]
@

Algebraic Exenplo_£

The complete details of example one are contained in

Chapter 111 and will not be repeated here. The main thrust
of example one is that there is one employee and there is no
work available during the delay period. So in example one,
the true unabsorbed overhead is the daily overhead rate
multiplied by the number of delay days. Using the
variables, the actual unabsorbed overhead appears as F=»D2
or FD2 or D2F . Also in example 1, C2=0 . With these
in mind each formula was put into ita algebraic form uaing
the defined variables. These algebraic equationas for
example one are shown in the succeeding Tables numbered 4.1
through 4.6. In each block of each table, the algebraic

simplification of the expression for that block appears at

the bottom of tha block.
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Findiqg: Exanplc_&

The general setting for example 1 can be summsrized as
followa: 1) The only job the contractor haa during during
the originally planned contract period is the contract
itself; 2) The contractor obtains no work during the delay
period. It is this setting that haas just been algebraically
analyzed and the resultas can be summarized as shown in

Figure 4.1 below.

Understated Accurately Overstated
Unabsorbed Calculataed Unabsorbed
Overhead Unabsorbed Overhead
Overhead

Allegheny b ¢

Carteret X

Eichleay X

Allied X

A.C.E.S. X

Simulation X

Figure 4.1 Example 1 Algebraic Results

As shown, each formula with the exception of Allied
Materials and Equipment Company yielded the true unabsorbed.
In the Allied Materials and Equipment Company formula the
total plant labor equals the contract labor and thus
residual labor becomes zero. If total plant labor was twice
the size of contract labor then the formula would have given

us the true unabsorbed. Obviously, in this very simple

92

.............................




e i ol
[ 3. -

T

.......... B T e T T RV N R T ST TR -1'&vvt'vﬁ"va;vyywyy"_-.-_-—T

example, Allied Materialas and Equipment Company formula does

not compute the actual unabsorbed overhead. From thia firat

example it is not completely clear where the problem for
this formula exists, except that total plant labor muat be
larger than just the particular contract in question. Thus
the contractor must have more than one contract. 1In the
sinpleat of cases, such as example 1 it has been shown that
five of the six formulas do calculate the actual unabsorbed

overhead.

Algebraic Example 2

The complete details of example two are included in
Chapter 3 and will not be repeated here. The main thrust of
this example is that there is one employee and that he works
during half of the delay period. The true unabsorbed
overhead in this case is then calculated as the number of
days of delay minus the number of days that work was found,
aultiplied by the daily overhead rate. Using the defined
variables the true unabsorbed overhead appeara as (D2-D3)s»F
or (D2-D3)*F or D2F-D3F. Note that example 1 is then a
special case of example 2. If D3=0, example 2 reduces to
example 1.

With regard to the variables and expressions on page
81, recall that C2 = average daily direct labor during the
D2 day delay period. In this example 2 then, C2 =

(C1+D3)/D2 , or C2D2 = CiD3 .

93




P

C: Total daily period direct labor
= D2C2 or C1D3

E: Total extended period overhead
= F(D1+D2) /s D1C1+D2C2
= F(D1+D2) / C1(D1+D3)

G: Delay Billings
= [(D2C2)/C1l] #»(Cl+F) = D3I(C1+F)

With these formulations in mind each formula was put
into algebrajic form to compare it with the actual
unabsorbed. These algebraic equations for example two are

shown in the succeeding Tables numbered 4.7 through 4.12.
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Findings Example 2

—

The general setting for example 2 can be summarized as
follows: 1) The only job the contractor has during the
E originally planned contract period is the contract itaelf;
. 2) The contractor is fully employed at the contract level
- during part of the delay period. It is this setting that

has just been algebraically evaluated and the results are

summarized in Table 4.2 below.

Understated Accurately Overstated
Unabsorbed Calculated Unabsorbed
Overhead Unabsorbed Overhead
Overhead

Al legheny X

Carteret X

Eichleay X

Allied X

AIC.EIS‘ x

Simulation X

Figure 4.2 Example 2 Algebraic Results

As shown, four out of the six formulas did not
calculate the true unabaorbed overhead. A closer look at
each of the four formulas which did err will give a better
underatanding of why these formulas deviate from the actual
unabsorbed overhead. In order to evaluate these formulas,
the final simplified algebraic solution will be multiplied

by X , an unknown, and then will be set equal to the true

unabsorbed.
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Alleghany Formula. The final simplified algebraic

formula for Allegheny appears in block E62 of Table 4.7
which is:
F(D2-D3)»D1/(D1+D3)
By multiplying this by X and setting it equal to the
true unabsorbed, the value of X is determined.
F(D2-D3)#(D1 / (D1+D3))] # X = F(D2-D3)

Dividing both sides by F(D2-D3> results in;

(D1 / (D1+D3)] =« X = 1
Therefore X equala the inverse of D1/(D1+D3) , so

X = (D1 + D3> /7 D1
therefore,

X>1

The value of X will only equal 1 when D3 is equal to zero,
which was the result in example one. When D3 > O, then X >
1 and the Allegheny formula underestimates the true
unabsorbed overhead. So, the greater the amount of work
obtained during the delay period, the greater Allegheny
underestinates the true unabsorbed overhead.

Eichleay Formula. The final simplified algebraic

formula for Allegheny appears in block K47 of Table 4.9
which is:

F » D1 » D2 7 (D1 + D3)
By multiplying thias by X and setting it equal to the true
unabsorbed, the value for X is determined as shown below:

(CFD1 = D2) 7 (D1 + D3)] =» X = FD2 ~ FD3
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X = ((FD2 - FD3>(D1 +« D3] / (FD1 = D2)
Since D2-D3 = D2{1-(D3/D2))] , X can be written as:

X = [1-(D3/D2)]1 = ((D1+D3)>/D1]
or

X = [1-(D3/D2)]1 = [1+(D3/D1)]
Now assume D2 < D1 , i.e. the delay period is shorter than
the original contract period. Then

X = [1-(D3/D2)] =« [1+(D3/D1>]1 < [1-(D3/D2)1

= 1-(D3/D2)#=*2 < 1
We conclude, assuming D2 < D1 : a) The Eichleay formula
overstates true unabsorbed overhead, becauase Eichleay + X =
true unabsorbed overhead, and X <1 . b) Eichleay
unabasorbed overhead = [1-(D3/D2)] « ([1+(D3/D1)]1 = true
unabsorbed overhead. So, if D3=0, the Eichleay formula
calculates true unabsorbed overhead as we saw in example 1.
The larger the proportion, D3/D2 , the more Eichleay
oversstimates true unabsorbed overhead.

Allied Materials and Equipment Company Formula. Thae

final simplified algebraic formula for Allied Materials and
Equipment Company appears in block E109 of Table 4.10 which
is:

(D3(FD2 - FD3>] /7 (D1 + D3
By multiplying this by X and setting it equal to the true

unabsorbed the value for X is determined as shown below.

(D3(FD2 - FD3>] / (D1 +« D3) » X = FD2 - FD3
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then,

X = [(FD2 - FD3)(D1 + D3>]1 / [D3(FD2 - FD3)1]
and further simplification gives,
X = (D1 + D3) /D3
which shows that
X >
and therefore Alliaed Materials and Equipment Company formula
underestinates the unabsorbed overhead. This formula only
allows for a fraction of the actual unabsorbed, as can be
seen from its final simplified form in block E109 of Table
4.10.

Simulation Formula. The final simplified algebraic

formula for Simulation appears in Block E 241 of Table 4.12
which is:

((<D1+D2) (FD1+FD2)] / <D1+D2+D3>)} - FD1
But, with thias formula it appears that in order to reach the
true unabsorbed a quantity must be subtracted from the
amount calculated by the formula. This quantity is not a
aultiplicative factor but must be determined in a different
way. Thuas, the following algebraic manipulations were
enployed:

([(D1+D2)(D1+D2)F] / (D1+D2+D3>} - FD1
then a common denominator was found

F({(D1+D2)(D1+D2)-D1D1-D1D2~-D1D31 / (D1+D2+D3))

which esimplifiea to

Simulation = F({D2#«2 + D1(D2-D3)] / (D1+D2+D3)}
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So Simulation minus
F((D3#=2) / (D1+D2+D3)}
= F{[(D2#%2 - D3#22 + D1(D2-D3)] / (D1+D2+D3)}
This further aimplifies to
F{[(D2-D3)(D2+D3>+D1(D2-D3>]1 / (D1+D2+D3))
which aimplified again is
F{[(D2-D3)(D2+D3+D1>1 / (D1+D2+D3))
= F(D2-D3)
which is true unabsorbed.

Therefore, Simulation minus Ff03~-2) / (D1+D2+D3)
equals true unabsorbed or F(D2-D3) . Thus, Simulation
overestimates and its deciding factor is the number of days
worked during the delay. As the number of days worked

during the delay increases, Simulation overstates by a

larger amount.

Algebraic Example 3

As with example one and two the complete details of
exanple three are included in Chapter 3 and are not repeated
here. The main emphasis behind this example is that there
are two employees and that one works during half of the
delay period. The true unabsorbed overhead in this case ias
then calculated by determining the total fixed overhead for
the original contract plus the delay period. Then the
amount of overhead that was absorbed or recovered is

subtracted out.
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The total overhead for the contract plus the delay in

algebraic form is

F(D1+D2)

Now, as discussed in Chapter I1I, and on page 81 of

this chapter, we assume overhead is recovered proportional

to the direct labor incurred in a job, i.e. in accordance

with a predetermined fixed overhead rate.

Then, total recovered on the contract {is:

(F/C1)=(D1C1)=FD1
Total recovered during the delay period is:
(F/Cl1l) » D2C2 = FD2 » (C2/C1)

Total recovered is:

F (D1 +» D2 » (C2/C1)]

Thus,

Unabsorbed = F(D1+D2)-((D1F)>+[D2#(C2/C1)#0]}

= FD1 - FD2 - FD1 - (FD2 = (C2/C1)1

= FD2 - (FD2 = (C2/Cl1))

Factoring out FD2 gives

(1

(C2/C1)1FD2

This is the true unabsorbed algebraic formula for example

thre::. Recall that in example 2, C2=(Cl#D3)/D2 or

C2/C12D3/D2 . Then (1-(D3/D2)1FD2 = (D2-D3)F , {.e.

example 2 is a special case of this more general situation.

If C2=0 (i.e. no work is obtained during the delay
period), then this formula reduces to example 1. If C2sC1l
(i.e.

the average daily labor earned during the delay
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period is the same as the average daily contract labor
earning), then there is no unabsorbed overhead. In general,
the larger C2 , the less unabsorbaed overhead. Uasing the
expressions of page 81, the algebraic equations for example

three are shown in the following Tables numbered 4.13

through 4.18.




"y

T

TYT Y I Y ST Y

T p— e—

(ZAZO+TA1d
/7 1(ZD-1DY3zZaiaq)

TAI0 »
(((Z2dZ2+1AT1D) ID]
/7 (ZD-TDY 3=2A))

pesyIsAQ peqlosqeu(

£(ZaZo+1a10>10)
/ [(ZD-1D)=Zqd]

(1D 7 4> -
(€Z0Za+101d) / ((ZA+TA)41)

pesyasap0
FO @39y eweOxy

1 3 17 a

1atido

i1 = 10

39833uU0)
JO ®3m0) eseyg

D7 4

107 4
POTa®d ®DOUPNIOFIB]

pewioelfoag aoy wiIey
pesyasaAQ psaanduy

VINKY04 ARIHOTTIV
o) 1

€1°Vy ANGEVL

e
i

4

' .U.x

y

: A

S

A

~..x

[(ZaZD+1A1D) IO 1€ -]

/ 1(ZD-TD)=»3»ZA)1Z9 S

119 4

109 W

t6S ...”c_

185 s

[(ZAZD+TATOI IO ILS A

/ ((ZO-1D)=3#Z01 195 K

1SS S

POSYISAD | bS o]

30 ®3vY WEBOXJIES o

1Z¢ "

11s o

105 "

Z0Za+101a / [(Z4+1A>J116¥ )
9% 3 S

(142 1 N

1€V ]

ZozZa+101d / [(ZA+TQ>)3)IZY¥ oY
1Y A

(Aeteq snid TOUT6720) 10V X
poyasg (en3IoV ButINQI6E "
939) PYBNYIWAQ PWIaANDUY | SE mm
19€ o

IGE o

a1 v | %
Ry

0

A

yw

o

‘¢4

L

kX

o

.....u"

*
i




TV TN

Ty vl wrYT

iann Jints Jede it T4

(CID/20)-1) = 244 10 /7 (2D » 24 = J1] tACK WA A
192
162
122
[TD/(Z2D»2A=r4)>]1 - (Z2Ad) 10 /7 (2D » 24 = 1} zadgi iz
102
potaeg Asmteq Huvang poraeg Aeteq bButrtang|et
PBUIDT) JUNOMY = poayizeapn pejedrorquy - preyIeapn Ten3oviel
191
1 IST
5 TO 7 (2D =» 24 = 1) 20 = 2Za 10 7 3wl m
R I€EY -
1zt
. 16
. [ZD = Z4Al = ([T1D / 4d) 20 = Za T0 /7 318
! WA
] poraxeg Aeteq bButang potaeg Aeteq burang poraeg Avreq eaojeqg|9
pesyasa) pel1ediOTljuy = sIvITOoQg XO0qeT] TeN3OY X ®8319) pPYsSyYaIsA(Q T¥N3IOVIC
> eeeeesmcce~- - 1€
Y VINKE0d L3NIALNVD 1Z
. ' | tea o) I B v |
Y
9
g
1% J19VL

o

L adar™ad

qryvww




B A i St e e & e A Saalh SASE Gl R

£(TO/2Z02ay + 14l / [¢TO/7202ar+1Qal /18%

d =« 1Iad » Zd za J » TQILY

IED

ca = {(1D2/720ZA)+1Al 71TV
{[CTD/720ZA)+TQ1/d=1q4) Zda g = IQI1T¥
10%

Aeteq 16€

peesyI8sAQ peqlosaeu( = 30 mAeg jo xeqeEnN X poeyxeag ATTedlee
19€

[C1o/202ay + 14l £(1D/720Z2a)+1A)/IGE

[
w.
1 /7 4« 1d zZa + 1a (ZA+TA) 3= TAI PE
. 182
3 (zd + 1A /7 [(TD/ZOZW) [CID/2Z0ZA)+TAI/1£LZ
A +14d) /7 (ZA+1A)3=1d zZa + 1d (ZA+TA) 3=TAI192
o tvZ
- Aeg xeg 3Idvxjuo) o3 adupwIOFaINd IDVIJUOD POBYIBAQDIEZ
m eTqueI0TIV PRayIsAQ = 3o sAeq TONn3OV ®TqueooTIVIZZ
3 LC1O/20ZAY+TAY / (CTD 7Z0ZA) +1qQ] 161 o
% (ZA+TA) d+1d za4 + tad s (J+TO) (10+4)TA18T
1 (13
3 (ZQzo+ 1e7
5 [(1D/ZD) +ZAad) A
3 +1QT10+1Qd)/ Zazo + (R4
8 SEAERRLED) [ZA= (1D/ZD) »d) 101
P » (TATO+TAd ) za4 s+ 144 + TQIO + tad 14TD + 14die
. e
_. JUO.NUGOO |yl O3} JUCRUCOU HOSUUQ POy .N.G L _te) .u& 1 L
% eTqeOOT IV purang psaandul rl FEULLER G LEELY A98IIUODH |9
X peayaeag POXT4 = pesyaeag 193OL X JI0F wburTITed 1930l ToutbrI0!S
; ————————— e \€
o VINKYOd AVIATHOIA 1z
: [ N 11T ] e I 1IHI 9 I
-.A

(=3 & I o {: A

L. e IR R
A S e R

-

ALRPL R

-

.

A

o

-t .



P A S

2aZo »
(£¢(ZAZD+T1q1DXTO]
/7(32QaZ0-3241tD))
24Z0 =

([(ZAZD>+1A1D)1D)
7(4Z2QaZO-432atd))

esuedxy LAxojdej
308xTpPUl peqrosquu()

Zazo
(1atdY - (2azd +« 141d

x0qe Tenprsey

[(Z2aZd+1aid) 1d)

2azo

ZqZd

z0qeT] TENpISey X

Tato

Tqtd

I0qe] 3PVIU0) -

Ittt
((ZAzZOo+1atd)> IOl 1011

/7 (32AZD-32ATD) 1601
tsot

ivol
((ZazZo+1aid)Id1 1€0T

/7 (42AZ0-3Z2Aatd)y 1201
1701

38410017

uepang uorTIEPNIONTII66
126

96

Z2dZ2 + 14IdDIs6

106

2azZo + 1d10lee

1ee

x0qe uerd Telolile
196

168

[ZozZa + 1IOD1TA) iIP8

/(3Zazd-34Za1d) 1>/ 3 / 1(Za+1ar4)1€8

18

{1o/41 - ((ZozZA + 1014} tzozd + 10TA) 1LL
/ [4¢ZA+TAII) /s 4 / 1(ZA+TA) A1 19L

164

®3vy eIy ®3vy uepangivL

uepang uoy3IeN3IONTY uepang 3I¥OD PTE - 3Oy TONIDVIEL
................................................. 11e

VINKY¥O04 ANVANOD LNSWAINOI GNV STVINILVH QEITIV 104

1 al o

91°p 3EVL

v 1

112

. .b~ -‘ --' 'n. .-. . s Pl
Py S



121 ®bvd ses ‘pgT M¥OOTH 04 FLONLOOJI

(8/74) »|GGT

(3(10/20)-112ZQ)2 8/ 4 (8C(TO/ZD)-T112A)Z1PST

1€EGT

1261

(8 /7 ) = fev1
((TLC(TD/72D)-T1=B8nZA)2) L VAR | (L(TD/2D)-T)=e=22ZA)2I18P1 .@
1L¥T o
anoy x0qeq aed 19%1 SR

pesyaeag psqiosqeun = 839y PUSYI®AQ POXTJ X SINOH UK JOqeT IBOTIGHT n
1791 Ty

8 /7 4 T 8 /7 A1\ p1 '

10p1 -

16€T B

T » (8 /7 J) T 8 /7 JI1vET '

IEET

INOH aoqe ] axeg INOH JI0qeT] ISJ(ZET

ej3ey preyaeA(] PeXTd = 839y peeyaeag pextd X 899y pueyaeap TeJOLITET
1821t

) 4 (Za+1a>4 (Za+1aQ)Xd1L21

1921

1621

[(Za+10> 4] 11zt

/ [(ZA+TA d) (Za+1TM 43 (Zg+1QrJi1ozt
161t

830N PPRUYIBAQ POXTY = #3800 POBSYISAQ T®3IOL / ®390) PESYIBAQ POXTJIIGTT
S cmmmemmema- 1911

VINKYOd °S°3°0°V I1STT )

) | I a it to | it a1t A4 ! e

A Al M AR Sl J R St BB u B il &0 B and 4 A
. .
o e

113

aha e o

LIV

ot

et -
PRSPPI YA Y Ty

L1°v 314Vl

-
.t

. tala




\ (Zq+TA) (TD+ ) 1410 + 1a4d Zatdo + zailooz

: 1961

: 141D + 144 1S6T

5 + [(ID + DHZA) 131D + 144 Zacio + DIvel

! €61

r sBurtTYd RI0MIZ6T 1

; 30013U0) POJRTNETIS = sBUTTTTA I0BIJUOH + TOUOTITOPY PejeTNUTS|IT6T

] 1681

. 1881

ﬂ” Zacio + D za 10 + Ji1L81

. 1281 o

! Zacto + A za 10 + J1181 T

3 1081 "

3 peyIOMIGLT 0

2 Haom deteq 3o Aeq zeg sSBUTTTTEIBLY o

v. TRUOTITPPY POjJRTNUTC = .%ﬂQ JO aequnpN X ptel-Bialilaly] .mﬂ.u0>< (WHA < .L
1SLY a )

s 1%LT g

£ 10 + 4 1a TAt0 + TAJIELT »

3 1zZLn "y

3 Td 7/ (141D + 14D 1a TATO + 1TAJI1L91 o

. 1991 9

3 pe)yIOM 1691 I

2 Adeq xed sbBuyyiyd I»9Y R

3 308aI3U0) ©®BRIVAY a peyaom sdeq TeNnl0Y / sBUTTTITE IDOVIJUOHIEDT \“

. et 1191 )

- VINKY0d NOILVINNIS 1091 ¥

3 ! 9 (NETN] - Han 0 g v I e

. .

3 3

3 )

. o

. 81°v I1EVl aa

w. ..”.

ﬂ._

5




L-gs . oAl oML e ail e oA

.

Tt rRrvww vy "

a3 -
(CCToszoZAY+ZA+1QA) /
[(ZQ-10) (2a+10>1))

a3 -
(L(1D/7202ZAa)+2A+1Q) /
[(Zq+1Q) (Zq+TQ) 31}

poeyIeAq peqiosqouf

[(T1D/2D0ZA)+2A+1Al1/
[(Za+10) (Zd+1q) 1) (Zd+1a> 3
((Zq+Ta) 4]~
{L¢1D/720ZM
+ZA+TAI(TO+ 2>/

((ZA+TA) (TD+A) 1) (zd + T3

30933U0) 03
eTqedoT IV
pPESYIBAQD =

potaed 3IDLIJUOC)H
purang pesyasAQ
®DT¥F0 ®WOH T®30]4

£ (1D/20ZQ) +Z2G+1A) (1D+ 1)
ZAazOo+ (ZA=(1D/ZD)»3) +
TATO+ TAd + ZACTD + D)

sburtivd
o301 PejetTnuTg

143

144

30VI3U0H 03 POILDOTTV
= A11enjoy pueyieAap

[ (10/20Za)
+Za+1a) (10+43)

[(15/Z0ZA)
+Z0+TqQI (TO+)

sBurTTYd
X Te3j0l pejeTnuEIg

Zazo +
{ZaA» (TD/ZD) =4}
+ 1Al + 144

Zazo +

(Za=(1D/2Z0)=43)
+ TATO + 144

= sButTITe 19301

penutjucy §1°H eTqel

1€%Z

£(10/Z02Q)+ZA+1A) /1Z¥Z
[(Za+TA) (ZA+TAY I 1 T1¥2Z
18€2

1L€e2

((1D0/Z0ZA)+ZA+1TqQ) /19€Z
((Zq+1qQ) (ZA+TA) J) I GET
I1PEZ

3OoRIUO0D O |EEZ

- @IquooTIV PReYIBAQ|IZEZ

1 T€L

zatolece

(ZA+T1AY (10+3) 1822
1gzZ

122

tezZ

1222
(2a+TA) (TD+ 4> 1122
1022

1612

sburTITEIBIZ

/ Joea3U0) POIRTNEISILIZ
totZ

IS12

1912

Z4atdD + Zaiteve
1012

1602

1802

Zacto « Loz
1902

HaomigoZ

+ TOUOTITODV POIRTNEISIPOZ

1195




AL B aaare herant St AL St badl Shel Al Al Aok dind S -Sad Aad fod Sad Ad A dicy

Findings Example 2_
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'
]
b
)
i
)
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The general setting for this final example 3 can be
summnarized as followa: 1) The only job the contractor has
during the originally planned contract period is the
contract. 2) During the delay period, some work is
obtained. The extent of this work is measured by the ratio,
C2/C1 ; average daily labor coats during the delay period,
divided by average daily contract labor costs. The

preceding algebraic analysis can be summarized as shown

below in Table 4.3.

Understated Accurately Overstated
Unabsorbed Calculated Unabsorbed
Overhead Unabsorbed Overhead
Overhead

Allegheny X

Carteret X

Eichleay X

Allied X

A-C-E.s. x

Simulation X

Figure 4.3 Example 3 Algebraic Results

As shown above, five out of the six formulas did not
calculate the true unabsorbed overhead. Each of the
formulas will now be evaluated to determine why the formula
deviates from the true unabsorbed. In the case of the

Carteret formula a further thought will show why even this
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formula will not work in all cases.

Allegheny Formula. 1In order to evaluate where the

Allegheny formula deviates from true unabsorbed it ia
necessary to manipulate the algebraic squation found in
Table 4.13, Block E 62. This manipulation is done by
dividing the numerator and denominator by Cl1 and is shown
below.

Unabsorbed = (D1D2F(C1-C2)] / (CiD1 + C2D2)

Dividing both the numerator and the denominator by Cl1 gives

Unabsorbed =D1D2F[1-(C2/C1>) / [D1 + (C2/C1)D2]

| aecEECRE 2 any  ag e o

It can be seen from this equation that the true
unabsorbed is part of this formula, D2F{1-(C2/C1>)] . So
the total Allegheny formula is D1/[D1+(C2/C1)D2] tines
true unabsorbed, which gives ue a fraction of the actual
unabsorbed overhead. Taking a look at the inverse of thias
fraction explains what the Allegheny foramula does
inaccurately.

(D1 « (C2/C1>D21 7/ D1
This simplifies into

1 + (C2D2) /7 (CiD1)
The inverse is 1 + the ratio, total labor cost during the
delay period divided by the total labor cocat during the
actual contract period. So, Allegheny computed unabsorbed,
times 1 plus the ratio, is the true unabsorbed. The more
work that is done during the delay period, the greater the

ratio. Consequently, as more work is obtained during the
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delay period, the Allegheny formula becomes a smaller
fraction of the true unabsorbed overhead.

Carteret Foramula. The Carteret forauls does calculate

the true unabsorbed in this example, but this will not
always be the case. Take example three, for instance, and
extend the problem. Assume the governaent contract is half

conpleted when the second shipment of chalkboards is

delayed, and the delay laates for 80 work days. While the
government contract was on going, the contractor had a job
with a civilian firm that added two employees to his work
force. This contract is started shortly after the
government contract and causes the actual overhead rate
before the delay period to fall because of additional
employeea. Aasume the actual rate falls to 1.00, and this
civilian contract is finished the week before the government
contract is delayed.

Using the new overhead rate of 1.00 in Block Al4, Table
3.14, Block El14 becomes 2240.00. The actual overhead during
the delay period remains 11,200.00 in Block A27, but in
Block C27 2240.00 is now the anticipated overhead and the
amount claimed becomes 8960.,00. With this in mind, it
becomes clear that with more than one contract being
performed during the originally planned government contract
period, the Carteret formula will overestimate the true

unabsorbed overhead.

Eichleay Formula. 1In order to evaluate where the
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Eichleay formula deviates from true unabsorbed, it is

necesasary to manipulate the algebraic equation found in
Table 4.13, Block K47. The formula there was

Eichleay = (D2 » D1 =« F) / (D1+f{D2(C2/C1)1}
Multiplying numerator and denominator by Cl1 gives

FD2(C1D1) / (CiD1 + C2D2)

Then multiplying this formula by X and setting it equal to

the true unabsorbed gives
(FD2C1Dl1 /7 (Ci1D1 + C2D2)] # X = D2(1-(C2/CL)]IF
Dividing both sides by D2F gives
(CiD1 / (C1D1+C2D2)] = X = (1-(C2/C1)]

Dividing through by CiD1 and multiplying by (CiD1+.C2D2)
gives

{1-¢(C2/C1)]1 » (C1D1+C2D2) /7 CiD1 = X
This can now be loocked at as two factors

(1-¢(C2/C1)>1 =» [1 + (C2D2/C1D1)] = X

From this we can conclude that Eichleay misses the true

unabsorbed overhead by a product of factors. One factor is

one minus the ratio of the average daily direct labor during

the delay period and the average daily labor during the

originally scheduled contract period. The other factor is
one plus the ratio of the total labor cost during the delay

divided by the total labor cost during the original contract

period.

Now it is shown that X<1 , which proves that Eichleay

overesatimates unabsorbed overhead. C2/C1 is greater than
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C2D2/C1D1 as long as the original contract period is longer
than the delay period. This means that when the two factors
are multiplied together the product will be leas than one.
In algebraic aymbols
1+(C2D2/C1D1) < 1+(C2/C1)

a0

X < [1-(C2/C1>]1 = [1+(C2/C1)]

= 1~(C2/Cl)«e2 < 1
Eichleay overestimates and this will always be the case
unless the delay period is longer than the original contract
period. If C2=0 (i.e. no work is obtained during the
delay period), X=1; or the Eichleay formula accurately
computes unabsorbed overhead. This was the conclusion of
example 1, as the ratio of work obtained during the delay
period to work during the contract period (as measured by
C2/C1 ) increases, the factor X decreases. That is, as
the amount of work found during the delay period increases
the true unabsorbed beacomes a smaller fraction of the
Eichleay computed unabsorbed overhead.

Allied Materials and Equipment Company Formula. This

formula is approached in the same manner as the Allegheny

formula. Taking the final simplified formula from Table

4.16, Block E109 it shows
Allied = ((C1D2F-C2D2F)/{C1(C1D1+C2D2)1)#(C2D2)
Rearranging this gives

(C2D2 = D2F(C1-C2)1/(Cl(C1D1+C2D2)]

120
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Now dividing numerator and denominator by Cl gives

C2D2 =« D2F(1-(C2/C1)1/(C1D1+C2D2)
As can be seen, the numerator, D2FI[1-(C2/Cl)] ,is the true
unabsorbed and thus C2D2/(C1D1+C2D2) gives the fraction by
which the true unabsorbed is being multiplied by to
calculate the Allied Materials and Equipment Company amount.

The fraction conasists of the total labor coat during
the delay perjiod divided by the total labor cost during the
original contract period plus the delay period. Therefore,
the Allijed Materiala and Equipment Company formula will
always underestimate the actual unabsorbed overhead. 1If
total labor cost during the delay period is small, compared
to total labor cost during the contract period, the Allied
formula computes a small fraction of the true unabsorbed
overhead.

A.C.E.S. The formula in Block 154, Table 4.17 can be
derived as follows with 2 employees;: (with more employees
the generalization is clear): For the A.C.E.S. formula to
be applicable at all in Example 3, it is neceasary that both
enployees be paid the same rate. Otherwise, the phrase,
“loat labor houra', makes no sense. Assume employee 1 works
K1 and employee 2 works K2 of the D2 day delay period.

Then,
C2 = (K1+K2) / D2 (ignoring the daily rate)
Cl = (D1+D1) /7 D1 = 2
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C2/C1 = (K1+K2) /7 2 = D2

The factor in Block 154, 2{D2(1-(C2/C1>18) can be
expressad as (2D2-K1-K2)8 , or 8(D2-K1+D2-K2) , the
number of lost labor hours.

Thus, multiplying the simplified A.C.E.S. formula
located in Table 4.17, Block E134 by X and setting it
equal to the true unabsorbed gives the following:

2{D2(1-(C2/C1>1F) = X = D2F « (1-(C2/C2)1]
therefore
X = {D2F»[1-(C2/C1>]) / 2{D2(1-(C2/C1)]F)}
which simplifies to
X = 1/2

When X<1 , the formula overestimates the true
unabsorbed. Therefore, the A.C.E.S. formula over calculates
unabsorbed overhead when additional work for employees is
found during a delay period. There appears to be a factor
missing in this formula, lost labor man hours should be
divided by the number of employees. Thus, as the A.C.E.S.
formula stands, it will always overestimate unabsorbed
overhead under the example 3 conditions.

Simulation. The final aimplified Simulation algebraic
formula found in Table 4.18, Block E241 was

({(D1+D2)F » (D1+D2)) / (D1+D2+(D2C2/C1>1} =~ FD1
Putting this expression over a common denominator, we get
Simulation equals

(D2##2 + D1D2(1-(C2/C1)]} / (D1+D2+(D2C2/C1)])
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Using a technique analogous to the technique used in example
2, subtract
(D2C2/C1)==2 / (D1+D2+(D2C2/C1)]
from this equation for the Simulation method unabsorbed.
After some rearrangement of terms, it can be ashown that:
Simulation unabasorbed -~ (D2C2/Cl)e=2 /

{D1+D2+(D2C2/C1l)] = true unabsorbaed

Here, also we conclude that the Simulation method tends to

overestisate true unabsorbed overhsad. As total labor cost

during the delay period (i.e. D2C2 ) increases, the

Sisulation method more overestimates true unabsorbed

overhead.
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V. Conclusions and Recommendations

Sumnmary gf Findings

Unabsorbed overhead claims due to government caused
delays have been inequitably determined by variouas formulas.
The formulas covered in this research were the Allegheny,
Carteret, Eichleay, Allied Materials and Equipment Company,
A.C.E.S., and a new non-court tested formula called
Simulation. Yet, with the exception of Carteret they all
fall short of calculating the true unabsorbed overhead usaing
simple examples which portray situations of auch larger
cases.

The idea of breaking this problem, of formula
calculated unabsorbed overhead, down into simple examples
proved to be very beneficial. From sach of these aimplified
examplea that portray larger acale problems the actual or
true unabsorbed overhead was calculated. The ability to
calculate the true unabsorbed is still the goal. In these
three examples it was possible to calculate the true
unabsorbed overhead, but not all “real world" circumstances
have been covered in these three examplea. It has been
shown that none of the common formulas is generally
accurate. The algebra of example 3 plus the discussion of
the Carteret formula show them all to be inaccurate in a

general scenario.

The foraula that is most widely used was shown through
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Example two and Example three that it will always
overestimate true unabsorbed overhead. That formula ia the
Eichleay formula, so it is no wonder contractors
consistently recommend the Eichleay formula in their

settlenent claims. The biggest error is that the BCA’s are

backing Eichleay because it has been used in the past and
has settled many claims, and therefore it has built a
precedence. Also, it haa been shown that a popular DCAA
model, the Allegheny formula, consistently understates true
unabsorbed overhead in the scenarios presented. With the
Eichleay and Allegheny formulas computing extreme amounts,

it is not surprising that so many disputes over unabsorbed

1urvfrﬁ*vv

overhead "“go to court”.

Each investigated formula was found to have particular
faults, conditions causing thea to err froa the true
unabsorbed. The Allegheny formula shows that as additional
work is obtained during the delay, the smaller the ratio of

true unabsorbed is calculated. The Carteret formula did

& calculate the true unabsorbed within these examples, but it
*; still ha a fault where changing overhead rates can cause
overestimates. Eichleay, as stated before, overestimates

and it shows that the greater the amount of work obtained

during the delay period, the greater the overestimate of
true unabsorbed. The Allied Materials and Equipment Company
formula calculates a fraction of the true unabsorbed

overhead. This fraction is total labor cost during the
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delay divided by total labor cost of the original contract
period plua total labor cost during the delay. Thus, this
fraction can approach 1, but it will never reach it. The
A.C.E.S. formula overestimates true unabsorbed overhead when
during a delay all the employees affected are not able to be
use elsewhere by the contractor. Finally, Simulation
overestimates true unabsorbed overhead by a larger amount as

the total labor cost during the delay period increases.

Conclusion

This research has not attained a true unabsorbed
overhead formula for all circumgtances, but it now appesars
that thias is possible. It has shown that the commonly used

formula, Eichleay, does overestimate the quantum for

unabaorbed overhead. There is more work to be done in this
area of research, in order to change the way unabsorbed
overhead is determined after a delay. But, this research
should be the beginning of a new way of looking at and
solving this situation. A consistent approach to
calculating unabsorbed overhead for government caused delays
is still the final goal in the quest of solving this

problenm.

Recommendations for Future Study

In order to calculate true unabsorbed overhead for all
different situationa that exist, at least one more example

should be examined. This example should include two or more
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enployeas who work for a particular contract which will have

a government caused delay. Also, at the same time this

contractor has another contract with one or more employees

who are paid on a different scale than the ones who work on
the delayaed contract. This second contract is not delayed
and the work continues on this contract while the other
contract is in its delay period. With this situation
examined and the true unabsorbed overhead formula invented
through the use of an algebraic equation, the probles will

be soclved on the surface.

From this point the new unabsorbed overhead formula

nuat be accepted by contracting officers who must render

final decisiona with contractors. At the same time, trial
attorneys at AFLC/JAB will have to be convinced that this is
a better formula. With proper preparation thia new formula
will have to be teated before BCA’s and the judges muast
understand the principles behind the origination of this new
formula. If further appeals are made, this sare
understanding must prevail up the chain of Appeal Courts in
order for a precedent to be established.

Further thoughts about this issue concern the
applicability of putting a clause into every contract.
Should or can a clause with the new unabsorbed overhead
formula be placed into every contract? This issue must be
debated and individuals with contract law backgrounds must

be involved. This possibility should be investigated,
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because the amount of monetary savings could be quite large.
Less would be paid out in delay claims because as shown, the
true unabsorbed is less than Eichieay, the moat widely used
approach, and with a contract clause, these claima would no

longer be heard before courts of Appeal.
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